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USE OF THE NEW PALLIDA ANTIGEN: SPINAL FLUID

Pautrizel, Bonnardot & Szersnovicz (1957) found
antibodies to PR in spinal fluid in CNS syphilis.
MISCELLANEOUS ULTRASONATE ANTIGENS

Szersnovicz & Isenhart (1960) tested three ultrasonate antigens of Reiter treponeme: (a) pallida in
0.3 % phenol saline at 1: 2 dilution; (b) treponemal
antigen in 0.3% phenol saline at 1: 10 dilution,
prepared at the Institut Alfred Fournier; and
(c) treponemal antigen in buffer stabilized with
glycerol at I : 80 dilution, prepared at the Institut
Pasteur. In a Kolmer-type complement-fixation test
all the antigens were anti-complementary at 37'C
incubation for 1 hour and at 6°C for 18 hours. The
Institut Pasteur antigen was superior to the others
in sensitivity. Some transient false reactions were
noticed in the antigen from the Institut Alfred
Fournier. Pallida antigen yielded the greatest
number of false non-reactive results in weakly
reactive sera. It was concluded that an ultrasonate
of treponemes in a buffered medium with glycerol
added would constitute a great improvement over
the quality of antigens available. Tampieri (1962)
tested 9026 sera with a protein antigen prepared by
ultrasonic disintegration of the Reiter treponeme
with added glycerol. He felt this antigen had greater
sensitivity and specificity than traditional antigens,
justifying its use in the serology of syphilis.
ANTIBODIES IN THE PALLIDA-REACTION

Jeney, Nsoka & Biro (1956, 1957a, 1957b) investigated the lipoidal fraction of the Reiter treponeme
in pallida antigen and found a reactive lipid to be
present and to react with reagin. That should be kept
in mind, especially if the PR was weakly reactive and
the Wassermann was weakly reactive or non-reactive.
With some Wassermann-reactive sera, the PR was

non-reactive. Proportions of antigen-antibody were
varied to produce zonal reactions, and in strongly
reactive Wassermann specimens the reagin inhibited
the combining of the PR antigen-antibody complex.
The sera were absorbed with Wassermann antigen to
eliminate non-specific reactions. They considered the
PR test easy to perform, and it enabled detection of
an antibody different from reagin, which, although
not entirely specific for T. pallidum, acted upon the
antigen of a strain of treponemes closely related to
T.pallidum. Hippius (1954) tried to determine whether
Wassermann and treponemal antibodies were separately detectable. Seventeen human sera with
strongly reactive Wassermann tests gave only 4
reactive and 4 weakly reactive PR tests, proving
antigen differences. The 4 reactive sera were
absorbed with pallida antigen and gave non-reactive
PR and weakly reactive Wassermann results. The
weakening of the Wassermann reaction was attributed to removal of the treponemal antibody
showing existence of partial antigenic relationship.
Ruge (1962) studied the antibody: complementfixation ratio, using both cardiolipin and pallida
antigen and found this to be 2: 1, i.e., two parts of
antibody, both antilipoidal and ant treponemal, are
bound by one part of complement, according to the
law of mass action. He tested sera unabsorbed and
absorbed with VDRL antigen. Generally, the titre
with pallida antigen remained the same after absorption as before. The behaviour of the pallida antigen
supports the assumption of Faure & Pilot (1960) that
the lipoidal component of the Reiter antigen is rather
inert. Burkhardt (1962) did a comparative evaluation
of the micro-complement titration and serum titration on syphilitic sera and found that the validity of
both methods depends on the antigen used. More
positive reactions were obtained with pallida antigen
in the serum titre method, and more reactions were
obtained with the cardiolipin antigen using the complement titre method.

17. REITER PROTEIN FRACTION AS ANTIGEN: I
BACKGROUND AND DEVELOPMENT OF THE REITER
PROTEIN ANTIGEN

D'Alessandro & De Blasi (1941) observed that
adsorption of syphilitic serum with lipoid antigen
removed the antibody reactive with this antigen but
did not affect its ability to react with Palligen antigen.
The adsorption of syphilitic serum with Palligen

deprived the serum of both antibodies. They concluded that two antigens were present in the Reiter
treponeme, one a specific treponemal antigen, and
the other of a lipoidal nature. D'Alessandro (1946)
reviewed the literature on the reaction of Palligen
with an antibody different from reagin, and stated
that the new serology of syphilis should be based on
qualitative analysis of the various antibodies pro-
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moted by the treponeme. D'Alessandro & Oddo
(1946), using kaolin with alcoholic extracts of beef
and guinea-pig heart to adsorb syphilitic serum
repeatedly, found those sera became non-reactive to
Kahn, Wassermann, and citochol tests, but maintained reactivity with heated Reiter treponemes,
although less in comparison to reactivity with unheated Reiter treponemes. This confirmed the
existence in the Reiter treponeme of three different
antigens with serological afflnity to the T. pallidum:
(a) Treponema-specific thermostable, (b) Treponemaspecific thermolabile, and (c) ubiquitous lipid, and
the presence in syphilitic sera of the three corresponding antibodies.
Oddo & Dardanoni (1947a, 1947b) prepared a new
Palligen antigen, from a Reiter treponeme strain
from Eagle, that contained less thermostable treponemal specific antigen and less ubiquitous lipid
component than the old Palligen antigen. The new
antigen demonstrated predominantly the specific
treponemal antibodies in syphilitic sera, permitting
the qualitative detection of antibodies without
adsorption of sera. The reactivity of the Treponemaspecific antigen in the Reiter treponemal suspension
could be eliminated by heating for 60 minutes at
76°C to 78°C, thus indicating that it was protein in
nature. The antigenic activity was unchanged by
heating for 1 hour at 50°C, but was progressively
attenuated as the temperature rose, being totally
lost at 80°C. The degree of lability justified calling
this antigen a thermolabile-specific treponemal antigen.
Oddo & D'Ambrosio (1947), in tests with heated
suspensions of Reiter treponemes, found that rabbit
serum differed from human and guinea-pig sera in
that it contained a greater proportion of the treponemal specific stable antibody. Tests on adsorbed
sera demonstrated that they contained two fractions
of specific treponemal antibodies, one thermolabile
and one thermostable, and that the thermostable
and thermolabile antigens in the Reiter treponeme
were independent of the ubiquitous lipid antigen.
D'Alessandro & Oddo (1948) demonstrated the
presence of two individual fractions in the Reiter
treponeme, one destroyed by boiling for 1 hour
(thermolabile), with an antibody generally detected
in human syphilis, and the other resistant to boiling
(thermostable). There were two thermostable antigens, one of polysaccharide nature, the antibody
being scarce or inconstant in human syphilis, and one
of ubiquitous lipoid nature, extractable in alcohol,
having an antibody generally present in human
syphilis.
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D'Alessandro et al. (1949) demonstrated four
antigens in the Reiter treponeme, of which only the
protein antigen was a complete antigen, the others
being considered haptenes. They were the aforementioned TCL (treponemico cotto labile), TCS
(treponemico cotto stabile), and L (lipoid), and the
fourth was an antigen lipid in nature but different
from L serologically and chemically, having a
similarity with organ-specific brain antigen isolated
by Witebsky in 1927, and having no respective
antibody demonstrable in syphilitic sera. The TCS
antigen represented the first polysaccharide antigen
isolated from a treponeme, and was defined as a
haptene because of its serological activity in vitro and
its inability in the pure state to produce antibodies
in vivo. The disintegrated treponemes showed some
advantage over whole treponemes in terms of
relative reactivity. The cryolysates of the treponemes were always free of the anti-complementary
power encountered with treponemal suspensions.
These authors suggested that the luetic antibodies
reacting with the various partigens of Reiter treponemes must have been animated by other identical
partigens of the infectious T. pallidum.
Dardanoni (1952), treating Reiter treponemal
suspensions with ultrasonic waves, increased the
reactivity of the antigen with syphilitic sera of
humans, rabbits, and guinea-pigs, but did not
increase the reactivity with "anti-lipoid" sera.
Similar results were obtained using the sediment and
the supernatant fluid as antigens. Greater availability
of the antigen was linked to the fragmentation of the
treponemes, offering greater surface for reaction with
antibodies.
D'Alessandro & Dardanoni (1952, 1953) described
the extraction, purification and serological behaviour of ATPS (antigene treponemico proteica
solubile) antigen of Reiter treponeme. They tried
extraction with KCI and disintegration with ultrasonic waves, as well as cryolysis and extraction in
normal saline. The method of cryolysis appeared
the most suitable as far as yield and preservation of
antigen were concerned. The protein was purified
by precipitating with ammonium sulfate and
dialysing with phosphate buffer. ATPS antigen
showed much greater activity than a suspension of
Reiter treponemes with anti-Reiter treponemal sera.
ATPS was not reactive with lipoidal antisera or with
an antibrain antiserum of high titre. ATPS heated to
100°C continued to react with anti-Reiter treponemal
serum, but the possibility of ATPS containing polysaccharide antigen was excluded by additional experi-
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ments, and the reaction was probably due to a
denatured protein. It was possible to exclude the
presence of serologically demonstrable quantities of
the ubiquitous lipoid antigen and of the polysaccharide antigen, and the purity of the antigen was
confirmed by its inability to produce in rabbits any
antibodies to lipoid and polysaccharide antigens.
ATPS reacted with a different antibody in syphilitic
serum than did the lipoidal antigen. Tests suggested
that in primary syphilis ATPS gave reactivity of
increasing strength with progress of infection and
could be stronger than with cardiolipin-lecithin
antigen. The highest incidence and intensity of
reactions of treponemal antibody were found in
secondary syphilis, and in late or latent syphilis the
findings were irregular. Reactions with ATPS were
comparatively less frequent in long-standing cases or
after treatment. In late congenital syphilis without
clinical signs, often only the lipoidal antibody was
found. ATPS reacted with 15 of 19 yaws sera. The
test with ATPS antigen, along with cardiolipinlecithin tests, offered a two-way means of investigating the serological manifestations of syphilis.
D'Alessandro & Dardanoni (1958) stated that
from the beginning of their work on syphilis serology
in 1939 they had been following a hypothesis that
different antibodies existed in syphilitic sera, each
promoted by a corresponding antigen in the body of
-the T. pallidum. The serological behaviour of the
Reiter protein antigen with different sera allowed
them to consider it as a group treponeme antigen
because: (a) it reacted with immune sera from rabbits
inoculated with Kazan treponemes; (b) it gave
reactions with a high percentage of sera of patients
with syphilis and yaws; (c) it reacted with sera of
rabbits inoculated with thiomersal-killed or with
living T. pallidum; (d) no healthy human donor sera,
normal rabbit sera, or sera of rabbits treated with
non-related antigens reacted with Reiter protein
antigen; and (e) it was demonstrated that the
immobilizing antibody and the group treponemal
antibody were distinct entities. De Bruijn (1962)
presented a review of the literature of the Reiter
treponeme: its origin,- use of suspensions in syphilis
serology, chemical fractionation, and application of
Reiter protein antigen in syphilis serology.
PREPARATION, STABILITY, AND STANDARDIZATION OF
REITER PROTEIN ANTIGEN

Cryolysis antigens
D'Alessandro & Dardanoni (1953) cultured the
Reiter treponeme in Brewer's thioglycollate medium,

with agar removed, supplemented with 10% heated
rabbit serum. The Reiter treponemes were disintegrated by cryolysis, repeated freezing and thawing
75 times; the cryolysate was dialysed against increasing concentrations of ammonium sulfate, 10 %, 20%,
30 %, 40 %, 50 %, and three changes of 75 %, forming
a whitish precipitate of protein material at 75 % concentration, which was recovered by centrifugation
and dissolved in a phosphate buffer solution. The
protein extract was dialysed against phosphate
buffer to remove the ammonium sulfate, diluted
with the buffer to a volume of 5 ml for each gram of
moist treponemes, centrifuged to remove fragments
of organisms, and preserved by the addition of
thiomersal in a concentration of 1: 5000. It was
used at dilutions of 1: 64 and 1: 32 to avoid prozone
reactions. The antigen was fairly stable with
activity unchanged for at least 6 months. D'Alessandro (1958) stated that reactivity was maintained
in a lyophilized Reiter protein antigen stored at
56°C for 4 weeks. Rein et al. (1957) found reconstituted lyophilized antigen stored at 4°C was stable
for approximately 3 months, or until the corntents of
the vial were completely used. De Bruijn (1957a,
1957b) prepared antigen by repeating the cryolysis
50 times, dissolving the protein precipitate in
Veronal-buffered saline, and preserving the antigen
with thiomersal in a concentration of 1: 10 000.
The optimal dilution was 1: 80. He (1958b) heated
lyophilized antigen at 56°C for 4 weeks to study
stability under tropical conditions. The major protein
component underwent no appreciable loss of activity;
the minor component showed a marked decline.
Cannefax & Garson (1957, 1960) cultured the
Reiter treponeme with horse serum as a medium
supplement, dissolved the protein precipitate from
the cryolysate in physiological saline, and dialysed
the extract against saline. The antigen was stored at
refrigerator temperature without a preservative.
They stated that Reiter treponemes could be cultured
in a large quantity, and the Reiter protein antigen
was relatively simple and inexpensive to produce,
less than USS0.01 per test dose, compared with the
cost of other treponemal antigens. Antigens prepared from Reiter treponemes grown 3, 6, and
12 days varied little, if at all, in relative reactivity.
Portella (1957b) reported on the completion of a
satisfactory Reiter protein antigen from a cryolysate
which was stored in a frozen state for more than
2 years. A Reiter protein antigen prepared from
Reiter treponemes grown in horse serum was the
least potent of several antigens processed.
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Wallace & Harris (1958) grew the Reiter treponemes in medium supplemented with hog or beef
serum. Antigens prepared according to D'Alessandro & Dardanoni were found to have optimal titres
of 1: 100. The cost per test dose of antigen was
appreciably less than US$0.01. Antigen prepared
with phosphate-buffered saline had higher titre and
less turbidity than antigen prepared with unbuffered
saline. Antigen was lyophilized in glass ampoules
on an external manifold and sealed under negative
tension and in bottles in a tank-type machine and
stoppered under partial vacuum. Samples of each
were stored at 37°C and 4°C-6°C. Samples of liquid
antigen were stored at 4°C-6°C, -20°C and -40°C
in screw-cap test-tubes. Checkerboard titrations on
samples of antigen after different types of storage
indicated that this was a relatively stable antigen.
There was no change in titre or level of reactivity
after 2 months of storage in a liquid state at 6°C or
in a frozen state at -40°C or -20°C for 1-3 months.
The antigen lyophilized on the external manifold
remained slightly more reactive than the antigen
lyophilized in the tank-type apparatus. There
appeared to be no difference in the reactivity of the
lyophilized antigens stored at 37°C or at 4°C-6°C
for 8 weeks. Daguet, Pillot & Faure (1958) found that
the stability of protein extracts of delipidized Reiter
treponeme and the ATPS of de Bruijn was good, as
constant titre was maintained for months at refrigerator or laboratory temperature.
Stevens (1964b) reprecipitated stock Reiter protein antigen with increasing concentrations of
ammonium sulfate. He found that each fraction
had specific activity in complement-fixation tests
with syphilitic serum, but those precipitated by
higher concentrations contained less active material.
He prepared one antigen with 45 freeze-thaw cycles
and one by ultrasonic disintegration, precipitating
the protein of each with three volumes of saturated
ammonium sulfate. The concentration of the antigens
was between 2.7 mg and 7.8 mg biuret-reactive protein per ml, and he stated that the " optimum antigen
dilution in complement-fixation tests was 20 and
40 units per gram protein per ml for the cryolytic
and ultrasonic lysates, respectively".
Nossalerization antigen
Wheeler & Grenier (1959), Wheeler (1960), and
LeFever, Grenier & Wheeler (1961) extracted a
protein antigen from the Reiter treponeme by
mechanically disintegrating the treponemes for
2 minutes in a Nossal Cell containing fine glass
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beads, and by precipitating the protein with a single
precipitation in 75% ammonium sulfate solution.
The antigen, prepared in only 2 days, had better
specificity, sensitivity and reproducibility in the
weakly reactive range than the D'Alessandro antigen.
The dehydrated aliquots failed to go completely
into solution, possibly because buffered saline was
not used.
Ultrasonate antigen
De Bruijn (1960, 1961b) reported a simplified
method of preparation of the Reiter proteini antigen.
The treponemes were disintegrated by ultrasonic
waves (10 KH2, 250 W) for 10 minutes, leaving much
less solid material, and the protein was salted out
in one step. To 20 ml of lysate were added 60 ml of
saturated ammonium sulfate, pH 7.4, with continuous stirring, giving a final 75 % saturation. After
refrigeration for 1 hour, and centrifugation, the
precipitate was dissolved in 10 ml of 0.1 M glycinesaline buffer, pH 7.4, and dialysed in the buffer to
remove the ammonium sulfate. Protein antigen
dissolved in Veronal buffer was insoluble after
freeze-drying. To avoid that, the glycine buffer was
used because of its hydrophilic effect, enhanced by
the addition of 0.5 % gelatin prior to freeze-drying.
Gelatin also proved to be a stabilizing agent for
diluted protein antigen. The reconstitution of lyophilized antigen was promoted by heating in a 37°C
water-bath. The new-type antigen had the same level
of reactivity as the old-type antigen, but was more
concentrated, having 59 [kg nitrogen per ml as against
45 ,tg per ml with the old antigen. The optimal
dilution of the antigen was found to be 1: 80, but
another peak of reactivity was observed in low
dilutions of the antigen. Absorption experiments
showed this to be caused by a reaction of the reagin
in serum with a " ubiquitous lipid " component
in the antigen.

Standardization of antigens
Bossak et al. (1958) and Wallace & Harris (1958)
titred the Reiter protein antigens for optimal dilution in a checkerboard titration with a known
reactive serum, including a standard antigen at its
titre for comparison. If the antigen titration results
showed a peak of reactivity with only one antigen
dilution, that dilution was selected as the titre. If a
plateau of maximum reactivity over a range of
several dilutions was produced, the antigen titre
was selected at one dilution step lower than the
highest dilution at which maximum reactivity was
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obtained. In either case, the reactivity of the new
antigen at some dilution should have been as great
as the reactivity of the standard antigen. An antigen
that did not reproduce the reactivity level of the
standard antigen would be substandard.
Falcone, Morman & Harris (1959) found Reiter
protein antigens prepared by commercial manufacturers to vary in specificity and reactivity. To
ensure reproducibility of test results with the antigens, they should be -standardized to a common
reactivity level. The Venereal Disease Research
Laboratory of the United States Public Health
Service has maintained a reference standard antigen
and standard control serum for distribution to
manufacturing sources and State health department
laboratories for use in the standardization and checktesting of antigens. Reference antigen and serum
controls are also used in the Venereal Disease
Research Laboratory, along with individual sera,
for comparative testing on Reiter protein antigens
submitted for verification testing. Stout, Falcone &
Moore (1964) 'presented the protocol for checktesting Reiter protein antigen as carried out at the
Venereal Disease Research Laboratory.
Garson (1959) stated that Reiter protein antigens
were fairly well standardized and commercially
available at an approximate cost of US$0.02 per test
dose. Wheeler & Grenier (1959) suggested that Reiter
protein antigens had a broad range of sensitivity
not reflected in current methods of standardization
and that more sensitive and/or uniform standardization and control systems were needed.
De Bruijn (1960, 1961b) observed that the parallelism between serological activity and nitrogen
content, as determined colorimetrically with the
Folin-Ciocalteau reagent, might be the first step to
chemical standardization, which has been so urgently
needed in the case of Reiter protein antigen.
PHYSICAL AND CHEMICAL
CHARACTERISTICS OF REITER PROTEIN ANTIGEN

D'Alessandro et al. (1949) demonstrated that the
TCL antigen was inactive in vitro when prepared
from desiccated Reiter treponemes delipidized with
Bloor's mixture. Heating Reiter treponemal cryolysate at 100°C or digesting it with papain destroyed
the TCL antigen but not the TCS antigen in the
cryolysate. The TCL antigen, having protein characteristics, was non-resistant to alcohol. The
chemical content of the ATPS as measured by
D'Alessandro & Dardanoni (1952, 1953) was: nitro-

gen, 11 %, or 0.062 mg per ml; phosphorus, 1.37%,
or 0.0075 mg per ml (probably higher than actua
value as dissolved in phosphate buffer); total carbohydrate as glucose, 0.055 mg per ml; pentose,
0.013 mg per ml; and dry residue, 0.54 mg per ml.
ATPS was described as a slightly opalescent fluid;
centrifugation at 20 000 rev/min for 1 hour removed
opalescence and caused a marked loss of serological
activity; and heating at 100°C for a few minutes in
a water-bath produced thick white floccules. The
antigen heated at 50°C, 600C, 700C, 780C and 100°C
began to lose reactivity with human syphilitic serum
at 60°C-700C. Electrophoresis showed the presence
of a main slow component and a smaller fast one,
both moving towards the anode. Several aminoacids were identified by two-dimensional paper chromatography. Tryptic digestion denatured or
destroyed the ATPS. Tests of serological activity
with guinea-pig and rabbit antisera showed that the
ATPS antigen was free of polysaccharide and lipoid
antigens.
De Bruijn (1957a, 1957b) heated Reiter protein
antigen 30 minutes at 100°C and found it inactive
with syphilitic serum, demonstrating the protein
nature of the antigen component. De Bruijn (1957b)
found a minor component that was considered to be
a denatured protein antigen produced during the
salting-out procedure with ammonium sulfate solution; and he demonstrated another minor component in the Reiter protein antigen serologically
active at 1: 1 to 1: 2.5 dilution with syphilitic serum
(de Bruijn, 1958b). Absorption tests showed it
serologically related to cardiolipin antigen and not
impaired by treatment with 68 % ethanol, while the
major component was precipitated. The phosphatidic nature of the minor component could be established and cardiolipin- and lecithin-like substances
could be demonstrated. The Reiter protein antigen
had previously been considered devoid of " ubiquitous lipoid" antigen, but evidence to the contrary
did not diminish the value, provided the antigen
was used in dilution of 1: 80 in which only the major
component was active. De Bruijn (1959) isolated a
lipopolysaccharide component from the Reiter
protein antigen by the method of Raistrick & Topley
(1934), which resembled heated Reiter protein
antigen. As the component was contained in the
alcohol-insoluble portion of the antigen, the lipid
was not the " ubiquitous lipid " but was perhaps
related to the brain lipid. The lipopolysaccharide
component did not react with human syphilitic
serum, but did react with rabbit anti-Reiter protein
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serum, its optimum reactivity being in the same
range as the protein component. He stated that the
Reiter protein antigen was a lipopolysaccharideprotein complex. De Bruijn (1956a) observed that a
Chamberland filter acted as a powerful adsorbent
for the Reiter protein antigen. As already mentioned,
he (1960) also found the nitrogen content of the
original antigen to be 45 itg per ml, and of his new
simplified antigen to be 59 K.g per ml.
Portella (1957b) reported several attempts by his
co-worker, Baker, to effect separation of possibly
different components of antigen by ultracentrifugation, but no appreciable qualitative differentiation
was found, indicating that uniformity characterized
the antigen. Cannefax & Garson (1959a) and
Cannefax (1963) demonstrated the particulate nature
of the Reiter protein antigen by filtration through
filters of known pore diameter, the particle sizes for
the most part being in the 100 m,u to 800 m,u range.
Six lots of antigen having the same titre had total
protein concentrations varying from 200 mg/100 ml
to 800 mg/100 ml, and carbohydrate concentrations
varying from 10 mg/100 ml to 60 mg/100 ml. The
protein was least soluble in the range of pH 4.0 to 5.0
and ionic strength of 0.05 to 0.1. Serological activity
was destroyed at pH 2.0. The protein could be adsorbed to diethyl aminoethyl cellulose (DEAE) and
could be eluted by varying pH and ionic strength.
Employing sucrose in density gradient migration
studies, the density of the serologically active and
inactive protein was demonstrated to be approximately 1.4. The reactive component and part of the
non-reactive component of the Reiter protein antigen
could be sedimented by centrifugation at approximately 30 000 RCF (relative centrifugal force).
Pillot & Faure (1959) and Pillot, Dupouey & Faure
(1960) demonstrated, by double diffusion precipitation in gel medium, several antigenic constituents in
their protein antigen prepared from sonic-disintegrated treponemes and precipitated at pH 3.5. The
antigenic activity was contained in a mass five to six
times smaller than that of the treponemes from which
extracted. The antigen was a polydispersoid form
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with three-fourths of the antigenic activity sedimented after 1 hour's centrifugation at 20000 g.
All antigenic substances were detained by ultrafiltration on a membrane having pores of 250 m,u
to 400 mit in diameter. Serological activity was
destroyed by heating for 1 hour at 100°C. After
freezing at -1 5°C and thawing, a considerable
portion of the antigen became insoluble. The purified antigen consisted of 12% nitrogen and 1.96%
phosphorus.
Ottolenghi & Spagnoli (1961) used continuousflow electrophoresis to separate fractions of ATPS.
Of the nine fractions found serologically active,
results showed that bands 1 and 3 possessed
the highest activity and, because they are rich in
protein, could be easily separated. The part serologically reactive with syphilitic sera represented
54.76 % of the whole antigen, while the part reactive
with Reiter antiserum represented 72.2 % of the total
protein obtained by D'Alessandro. Further purification of this antigen was considered useless because
of the high degree of reactivity (6.5 ,ug and 2 ,ug,
respectively) of the most active fractions able to fix
complement in the presence of syphilis and of Reiter
treponeme sera. The average minimum reactive
quantity of all the fractions was 20 ,ug for human
syphilitic serum and 13.6 ,ug for rabbit anti-Reiter
serum. Stevens (1964b) reported that paper-strip
electrophoresis of Reiter protein antigen fractions
indicated heterogeneous protein material with the
major portion immobile. Immunodiffusion tests of
antigen fractions in the Ouchterlony procedure
provided evidence of more than one antigen-antibody
system. Stock Reiter protein antigen placed on a
Sephadex G-200 column was eluted with phosphatebuffered saline, pH 7.2; each 2.0-ml fraction was
analysed and it was found that the most active
material was collected immediately after the column
void volume. The greatest specific activity with
largest particles and the changes in activity were not
proportional to changes in outside diameter. The
outside diameter at 260 m,u suggested the presence
of nucleoprotein in stock antigen.

18. REITER PROTEIN FRACTION AS ANTIGEN: II
VARIABILITY OF COMPLEMENT-FIXATION METHODS

Delacretaz & Frenk (1961) stated that during
recent years numerous antigens destined for complement-fixation tests had been prepared from Reiter

and Nichols pathogenic treponemes. The modes of
preparation of the antigens and the test techniques
varied considerably, resulting in differences in the
test sensitivities.

